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MR. - :: This is a dinner meeting of the
‘Space Research Group, which is a Harﬁard Univeréity*
_group, and the other one is the Harvard Student
Branch of the American Institute of Aeronautics and

s

Astronautics, which has national ;ffiliatioq.

The other members of the group that are
present are‘Bart Cosman. He is the Editor oé our news-
letter, which hopefully, which incidentally -- for
attending this dinner you are‘goihg to get a compli-
ﬁentary one-yéar subscription to.

We hope to make that a good journal eventual-
ly so you will be getting that regqgularly, and Rebecca
Hemmelhuch is in the back, and she is our Library
Coordinator, and keeps‘uswin-touch with the Space

Group.

S

I would just like to say thank you for coming,

and I have one small announcemenﬁ that might be of
interest to people here is that there is a group of
people in California who are associated with the
Company, Delta B, Inc.

I don't know if any of you have heard
about it, but they're presently putting togethef‘an
investment package that -- for privately funded
missions to Haley's Comet. This has been cut out of

the national budget, and looks like their money is
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1 available, and so that fits in right along with the -~
2 | (Laughter.) . .-

-3 I would like to introduce our speaker,

4 I r. Beggs.

$ (Applause.)

[ MR. BEGGS: Thank you very much. I do —
9 I wish them success. I would be deiighted if we could
ﬁ‘ ‘get a Haley's. Wish there wouldrbe two Haley's
“3 ‘missions, but not as hard as the work. We should have
40 ‘stafted a couple of years ago if we really wanted

11 to go in a way that would yield a good scientific

12 mission. 7 - . ’5;;4 ;;4mf

13 I hépe they can put that tégether..’It is

i : o A

14 kind of nice to be here on such an auspi;ious‘day -
15 another Nobel prizewinner -- that is a nice thiﬁé for
;6 me to come at that particular point in time.

17 It is also, I think, a time fér botﬁ

18 reflection and looking forward, and I would like to

19 5ust spend about ten minutes worth of that with you

20 tonight, to talk about what we have done, and maybe

;l look forward to what we might do in the future.

z NASA has been in existence for a little less

—

1dn a quarter of a century -- 23 years to be exact.

v Sl
24 Of course, its predecessor, % was in existence for a
25 long time before that -- 67 years -~ since 1915.
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Wel basically /do the same thing aswicecsied
e ‘

that NACA did before us like coordinating government,

industry an;T?*wiﬁ—deiag:important projects in

aerospace and outer space. We have done great things
together. s ) ‘ .
We have in the last Zgi;;ﬁé»years done some

M ‘/—/Lu
pretty amazing things, swch-as went to the Mooqg:explor-

ed most of the planets and/We hope/will explore all of

decade. *

We have developed and we léad.the world in
development of advanced aifcraft. In the process we've
helped to further American science and technology, and
we've grown to a state of excellence -- envied by the
rest of the world, and indeed, unchallenged by the
res£ of the world, except recently.

That competition which we're facing t&day

O O rosed upeon & Wl oy
is largely based upon our experience in-space, which

duplicates the kinds of things we set up in order to

‘make ourselves pre-eminent in space and aeronautical

science.
\AM
. —
We are now entering a new age, a new erapn
r

with the launching of the first space shuttle, /Wg

-

. :
have the means of doing even greater things in space.
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We've proven the space shuttle concept is

sound, and in the next year, a lot of the other develop-

mental flights, '
tirfe—shuttle, -and we will show tﬁat we can do all of the
things that was éﬁ%ﬁiﬁii(befofg it. , ';;_m T

| ‘We will be able to orbit spéce laboratoriés,

and.we will be able to carry out experiments in
A (2 i iy S
industrialization§ lsssaggg£§ggxchaatxzat$bn in.space.

We will be able to develop large space structures;fqr
communication purposes -- potentially for the development
of space stations which may take us back to the moon

and even to Marsé:gnd.we may even be able to do some
things that all of us sitting here tdhight_—— although

I am sure that these young men and women sitting here
tonight probébly cén envision theéz-gut things we

have not envisioned before.

It has bgen and continues to be an important
part of NASA policy to involve the universities in our
program. From the beginning in 1958 until the present
day we have considered the university involvement as
being a very important part of the program.

The most important part of that to me is-

the involvement of #he young people in the space program.

L

JWithout them we cannot go further with thﬁ program,

and unless we get them interested, the pragram will
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i :eirentually come to an end.
§ " In 1959 NASA grants to~ academic institutions
: D In IRl
3 was pearlty $3.6 million, a very small amount of money.
i Ov-e':r; _’the'» next several fiscal yea;:'s it jumped to more
; ‘than $80 million and in 1966 we reached the‘];?eak of‘
‘6 , ho;.i‘r. ‘fu}xding at university research and academic grants,
; 'ivhlc’h amounted to well over $120 million.
és -“ B = iir:"In 1966 m was another peak I miéht add
g lahnvd. t.h"at: ?‘n”a:sA the peak of the Apollo program, ih which
;0 we T's"psen-'tr ju»‘st about $6 billion in pursuing a program
ll of ﬁgbn exploration, space science, planei:ary explora-
1'2 htlon, :a—pp;lications and aeronautics.
13 o If we had, in buying powe;', today the $6
i; ’k;iilion we had in 1966 it would amount to about $l6
15 I gllllon in >]i‘9'82 economics. Instead of that wewave getr
, _ { e —— - .
16 about $6 sa.se-bave less than halfyand our bgylng
l;l power is diminished accordingly.
18 %ﬁ’ a-tommef—tfe scientists and some
19 academics have. come to me and suggested we should ;
20 spend more money in their areas, I remind them that
51 - we are spending today about the same percentage of
22 our current budget t_hat we spent back in 1966 :’;eh
2 the various—interest-groups- g tvr progerns,
24 If you look at that I think you
25 “ will find that to be true. We tried i;o sprea;d the
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. fq,..,éc?m

money in the same way that we spread it in thoselLd;éev _

years of Apollo. : ' ' .-

What that says to me is that if you sell

a total space program with a strong national objective,

there is more resources for everyone. Now much of the

-

money that we spent with the universities is left
to the establishment of research facilities, institutions

and so forth, but a lot of it -- in fact most of it——

.went to fund§ specific ¥ research projects -- research

grants and the development of instruments and—uses—the

researeh to go on our satellites and our spawe-—- manned

spacecraft.

Over the years Boston has done very well

‘from this program. The largest of the institutions

...that have participated in the program is, of course,

MIT, right down the street, but Harvard‘has benefitted
ao well - -

very substantially tp»the*progyam7=and_§s a matter of
fact if you add up all the money -- you come up number
eight on the list of all those imstitutions which have
benefitted by the grants that NASA has made‘aﬁd the
participation of the various scientific programs that
we've conducted.

There was anothef part of the prograv;l

will remind you that had to do with university assistance
!

That program, which is called the Sustaining University

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1330 VERMONT AVENUE, NW

(202) 234-4433 WASHINGTON, D.C. 20005

I T



w" [

-

«©w: Qo - or o

18

19

- 90

21

22

24

N

.f”i_ 7 _ »

e
s

1

H

I}

program went from 1962 to 197%Nand its purpose was to
’ =
ipcrease the supply of scientists and engineers
2} ;
af? space-related science and technology in order to

*

meet the growing need’ £or the government space research

program. o

3

"That program trained over 5,000 sciez;ists

o” the
and englneers, prlmarlly of doctorate level/\buf also

A number of master and baccalaureate degrees were

(4

- T Those—graduates-and we recently ran a survey
Lo’
on thEg -- numbe;ed_4T0O0~e%—them~——=tﬁ§t—wae—ai}ﬂcf

Cered.

themwe could trace, and 1t 15 not toes—bad. We oan

wz‘ ;/4’/0"0'01 L‘O’bg—&ru/u
trace 80 percent of them —»+#3 percent of them are

§tiilfarcuhd in the universities or spent at least
the maJorlty of their careers in the unlver31ty¢4V)
%ﬁfﬁu@'ﬁuv
percent went into industry and are still
in industry, and have spent the majority of time in
industry. Seven percent are in the government. That

is a pretty good payoff. The remainder, that doesn't

quite add up to 100 percent for those mathematicians

‘there -- went into post-doctoral training and are

still dcing research work at one level or the other.

In 1971 the Sustaining University Program
4

) . NEev
was cancelled/aﬁé the national prlorltsffﬁat caused
r = ) v

a cance}lation, I think, are a matter of record to all
i ' .
L
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of us, but they largely reflected the dwindling NASA

f_—

appropriations and the fact that we did not have

the constituency in the Congress to sustain that

program. :

I can think of no more important program

The Gnd

than that sustaining university program. It bothers

me that it was eliminated in 1971a however, the total

—
—

program was not eliminated in that we continued &’lb}s«ﬂ.

gzgﬁé?géientific grants tbhatolieheve—givwesr—amd supporteé
art 2y
the training of our young people ia#o doctoral and

post-doctoral t@ainings/&%ﬂﬁk)’ * I 7
Cind

We will continue to do that. While the
total amount of money we are spending these days is

down from those days when we put $120 million into the

program, it is still something like half of that.

/O@er the years aww

—percerragoranbers, (we have put a fairly consistent

(og 22 B0 \Mr

one percent of e budget that—we—have-weceived into the

university graﬁt program. Now that may not be enough,
but at least we've been consistent, and it may be that
that consistency is the hobgoblin of little minds

Lk '
that we've had a lot of those little minds wandering
through and it has worked out to be just that way.

In the future I can assure you that that
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' spacelab~6 itself.

form of support will continue, and I hope tﬁat during
the short tenure I'll have in thig%cause rarely

does an Administrator stay around for more than four
or five years) that I am going to try to reverse the

trend and turn it up a little bit.

We have many opportunities for the university

- community to participate with us. In 1983 the European

-

Space Agencylé-f‘ Spacelab will be placed into orbit,;
gmd as you know that laboratory was designed primarily
to provide a unique setting ‘for many experiments ,l\;will \
provide the opportunity for all of you to participate

in the very important activity of putting man into

. \?&,
space through experiments andndo useful work to find

- out just exactly what we can get out of a system like

shuttle.
>

We hope to get massive student involvement

in that. As a matter of fact it is my hope that by

w
the latter part of this decade yeu will be flying ym

students up to spacelab, and havi«%g' them conduct their

-

own experiments in this unique environment of tiwe-

_— )

For that purpose we've made it % we hope)

FYVR IS _ /
-\ﬂ!-dt%;t into that program, and the grants that

we will be giving to universities to conduct their

. 1
work will make it easy for you to get from here to there.
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14

of money.1i
There are a lot of people taking adﬁantage

"of that and we hope more will. We are entering a

11

In addition twsmt we have, of course,

made—t—avesriFahle-— made the shuttle available on what

we hope are easy f1nanc1al terms wheste we've put en

what we call "the get—away speC1al"\\whlch anyone
Who

thet"wants to put an experiment on a space-avallable

&

basis on the shuttle can do so for a very modest sum

very, very difficult financial time. The NASA budget,
which is still in terms of total size, quite large,

is spread over the prdgranywhich is very largg)in a
way that perhaps has gotten us to the point where we

cannot sustain all of the programs in the manner that
makes them worth the effort.

In some areas the gain is no longer worth

the gamble. I f we cannot convince the Congress, and
if we cannot convince this Administration that they
should put up enough money to sustain the balance of
programs we have, we simply will have to eliminate

one. ., .
62n4L mesch
Maet of what you have been reading in the

-Qd__

press is related to just that issue, wheeh is that

you can't spread the money in such a thin layer that
i ous preyens;

you are not doing good work in any of twem. I do not

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1330 VERMONT AVENUE, NW

IL(ZOZ) 234-4433 WASHINGTON, D.C. 20008

T T




@ =T @ b et G 8D e

c(‘

ow

1
12
13
14

14

15

17

18

19
20
21

22

16

| major programs that we conducted so successfully.

Program .

12

believe that this country has ciome to that point. It

w=? :
¥8 not my purpose to come to NASA to eliminate any of the

/\)F}sﬂ-
It is my belief that this—program will
N A
be funded to a degree that will sustain all’ Bprograms,\ armd

o

indeed, I hope to reverse the trend an\‘put more

-

f e
money back into the program, which I conside?mﬁost

—

1mportant,m the Sustalnlng University

If we are to do that it will reqﬁire £he
:strong help of all of you at this table. It will
also réquire that we do more than we've done in the
;past in convincing not 6nly our friends in the Adminis
ftrat'i'o'n,- but also the Congress and the public-at-large
‘that we are doing good work. R

There are a lot of géod signs,\ 1néo‘srt of

+

the public polls that have been taken in recent years

WA
suggest that the public,bﬁ as a businessman kénd
@o MY [5 /
of t as sStockholders -- are very much interested
in the program again. e~ .
5

Phe recent Harris poll suggested that over
60 percent of the American people considered it an
investment well-made. We must continue to educate
and we must continue to tell them of the good results

that come out of the program, and that takes work.
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Our capabilities and opportunities were never

-greater. With the advent of the shuttle and the advent

'\4/
of all of the other technologi®s which we have built
in the last 20 years -- the only questions is how we

can exploit the capabilities and the opportunities to

>

the fullest.

Perhaps that answer comes from a quotation'

from Thomas Wolfe, who wrote in the "Web and the Rock",

"If a man has the talent and cannot use it, he has

failed. If he has the talent and uses only one-half
of it, he has partly failed. If he has aifaient and

learns somehow to use the whole of it, he has gloriously
Cnd o A T taup b
succeeded satisfaction and the-t!!eé~qr few men

U U

ever know."

P AS

It is worth thinking about.
Thank you very much.

(Applause.)

MR. : I would just like to thank
you all for coming and we are going to have more

speakers in the lecture series in the coming year, and --

(PUBLIC LECTURE) (Side two of tape)

MR. Bgggs : It is very nice to be here,

and thank you for that introduction. Scott called

me in-the city of Wichita, Kansas, which all of you

1

in the aerospace industry know is the source of all that
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is9pedsin.the general aviation busipess,.I could not

since 1956,Iram delighted to be back:in:Boston, which

A Y

is the sourcg of many memories. Yoy are privileged

Ly v ooty e e
- ped

COWBLE¥n: the earth zni - -=ner planets Tevol

around the kyal particularly glad to be here on a

angther-Nobel Prize winner, and I think-that just
arfew-years.ago-the United States used.ta sweep all of
the.Nobel prizes,  We.get all of.cux.share as.it is,

_ . . : ,
Eodaypcbut is: always nice to be reminded that we're

—— a0 s

still right up there on the cutting edge of technology
still doingrfinecthings in science.that.are _recognized

by -the rest-o0f-the world. e ermgres | Seee

by.the rest =€ _ 5 Qi_/Ef' }

bireh some A8 §gaggna—said ‘4/5_;;;é§z I.should not
t his e

be-aman who:.draws out the threat ocf\verbosity --=-

- Sl .o

[EEA A a L ey -

atg~ --=..-finer than thESIh the staple of his

o , .
eﬁqgmeaéﬁf so.-I:am going to speak, -I-hope, for a
o ,A,X »>€éﬁ-,4f' Sonte

relatively.short.-time, at least in time-for you

to.ask-questions. S mims -
-c znvomz <k-would like to start by reviewing where

we've been. NASA has been in existence for less than
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its predecessor, HC was exploring the depths of

aeronautics for quite a number of years before that,

15

-

since l9égh Ept we have doﬁe many things.
};;r-and—a-balf centuries ago Copernicus
took the giant-step to end the human race's isolation
in the universe by arguing convincingl§ for the first
time that the earth and the other planets revolved
around the sun.
It was then a revolutionary concept that
gradually 1edrus to challenée the notion that we
are of unique intelligence in the universe. Today
|l there is a growing consensus of scientists that there

must‘be intelligent life in. words beyond the solar

ll' system.

ll This consensus exists because what we

have learned about the physical universe, from its

- 15
birth some-59 billion years ago or so, and by no

means do we know all there is to know about the chain

that connects the first instance of this universe, its

evolution, formation of matter, the galaxy, stars,

solar system, planets and iso on and so on, but we

P72

are learning so fast, and it will come to no surprise

to anyone that much of what we have learned, indeed,

Weert
boast, has come about over a relatively short span

of less than a quarter-of-a-century, which just happens
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to be a period since the United States decided to go

‘into a program of exploring and expanding its knowledge

of space.

Many of you are probanly familiar with that

"/ |

old.Chinese proverb,’ﬁg blessing or a curse®, wnich

¢

éoes "May you live in interesting times.” All of us,
I belleve, would agree that as far as space exploratlon
oA

is concerned we have been 11v1ng in partlcularly

lnterestlng ‘times.

~ -

Over the past couple of decades 12 men,

a1l Americans, have walked on the moon, aad our

v

instruments explore many of the planets in our solar

system, startlng w1th the terrestlal planets, and
\:)—0 ok ".aA/V M

'nowAcf expanding out the—other planets the outer part

of’onr'solar system. |

By the end of this decade we will propably
have visited all of -- or at least gone by all of them
because Voyager I will pass by at least within a'k”l“ﬁ
distance of Pluto, and we will have seen the extent of

our solar system and gone beyond the point of the

"influence of our small star%ﬁ the sun

Our powerful radio telescopes search the
heavens for knowledge of cosmic events,. ard we discovered
in the last few years such phonemena as series of

black holes and the energetic Quasars. t

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1330 VERMONT AVENUE, NW

(202) 234-4433 WASHINGTON, D.C. 20005

] T




11

12

- |

14

15
16
17
18
19
20
21

22

25 |

N
14

’ . W«Wé/ M

We havé built an air—=stateion, weather,

.navigation, resource and many other types of satellites
that have brought untold benefits to the earth, aﬁd

we are currently building and testing a space shuttle
whiéh will, fo; the first time, éive is rout;ne,
reliable ana, we trust, economic transpoftalion to

gnd from épace when it goes operational next year.

More specifically, since 1958 when the
United States launched its first satellite, Explorer I,

- NASA haswhad 29 successful manned missions and 282
successful unmanned missions into space.

This, of course, include gfﬁgz:zig-eanth,
eérth orbit and 1ﬁnar missions. The iﬁ;érplanetary
spacecraft, Pioneers, Viking, Voyageré, have visited ,
Mars and orbited Venus. A

Now theylhave crossed the asteroid belt
and encountered the giant planet Jupitér, and just
lately, Saturn, and now moved on to fly by Uranus,
and perhaps Neptune. I believe we will see Neptune
by the end of the decade, and as I said earlier, we

. ey 4
will come within Haley?s distance Pluto and that

. o |
is all there is as far as we know -- of this planetary
wn o |
system, this giant galaxy -- a lot of other galaxies.

We have not limited our investigations to

planets. We continue to study (unaudible) --

IAlvylanetnd, T pkznntelle
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‘89lar missions are revolutionizing our understanding

of the sun, and its activity, and how it affects

’

weather-and climate trends on the earth.
-. What we are learning from all this activity
_£§S§7§5wpgw to better understand the universe, and

Eog&éggg,lmatter, energy, indeed, how the universe

-

Peganars. : CE

The next step will come as we start to use

[ = AE

the shuttle we could put larger payloads into
space,.and we can, in addition, start to talkvébout

tinuyous land operations in space, like consfructing
gaBtipuau

" (}Cku,
large space stations and;large structures.

We can perform preliminary tests on satellites

before.-releasing them into orbit -- a very cost-saving

B oo
feature. We can wateh several satellites in one mission,

LN~ RS

operation of any specific system.

Beyond those capabilities the shuttle will

Ceslrrli.

give-us.an opportunity to continue and study and enlarge

ER =

'qggtvgew of the solar system, the galaxy and the

cosmos.
zi..--- _ The first of those major new missions is
Space Telescope. 1In 1985 we will carry into orbit

a very large astronomical instrument which will open
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,Pigggre of the unlverse that no man on
FR——-1

- A - . -

Pusy, rewriting text bc _ok_s_ for years to come. Indeed,

Je expect. it Cgv,}lll raise many more questions than it

to date, fn[ﬂstt the S:?ff.e_ Telescope, we belleve, will

'é)e;e‘;efue&gla [ tga the edge of the universe or at least

SS SL~¢1¢4 billion light years away. We'll see the
eeEs €5

‘stars and t,ﬁ_e g_Lalax qand perhaps see the light from
P= kel

~allaTil U4

écfhc o1;;|.,g21.nal ,blg_ bang or whatever caused the universe

et}%ﬁegi&. te continue tc zI7

to better unéaer J,Claluc';be able to see objects that are

JotShEC

,SQ times falnter and seven times further away than
c VEINV nuch _Lt.-uc-(/,\._‘,.,-_
At

ever seen l;,efo;e. ; Everyone, scientists and laymen

Vo m RO

- -

t"’} e bell_e e that—i tbis will give us the kind of

a

S m RN —am e -

| bt w s .\._--_.,‘. ot

Our galaxy, as you know, is one of only 100

PN
Pud R

OTra&r ws

-
&

1(:

| bb_illjeor)»ga]‘axies.\_ A'I_‘l}r_'qugh new mechanisms that we

fRCT A3c-4i’] ] iw-.;» .

are just learning to come to grips with, there are
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Jmowl,edge that man ‘has dreamed of since first Copernicus

o
| o%%ss%ﬁ*}iesq us as b:uwt zasremall planet rotating around the
SR N,
small star%/b__a.q@:a_ rel tlvely medium size galaiy in a
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ways?that‘we~cén start to look at our nearby stars
“ to:find out whether they do, indéed, have a plahetary

system-like our own.

~'We will be able to deduce, if we construct

) cZ .
-“ tﬁéﬁfﬁstrﬁments whether the stars are accompanied

by ‘planetary objects of ceteris matters or larger.

We:are developing'that technoloéy now. What we have
learned from:all of the instrumenﬁs we have launched
-to date; -first two decades in space that is, ;$é/but
-a prelude to what we will learn in the next few
decades: o | ‘ ‘ *

iﬁhe.launches of these greaffffgi;ém shuttle
and -comparative study of the solar system body will
enablefusftc;con£inue to advance our knowledge and
to better understand where we are and how we fit in fo
a "very much larger system of the cosmos.

B

that have yet to be explored. Venus, our closest
neighbor which should, as we all know, look much like
H ourselves, has a surface temperature of 900 degrees F.
J How that came to be, why it came to.be
still needs exploring and if we proceed with our
program we will have an orbiting system around Venus °
by the end of this decade. We will be going back to

Jupiter again with our Galileo mission again‘ to be
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launched around 1985, and if we start to understand
what is happening in t\japlanets, the outer part of
‘gpg_solar system, we will undoubtedly come to grips
<¥%¥arhow'we came to be and why it was that the innermost
»ggpqets are so much different than the outermost,

and ‘how the origins of the solar system made this

qystem so different from planet to planet.

K3 ooha

In about two years we will be launching
K%vmv“’aé/ﬁ
an orbltlng laboratoryy=sour-ewn space lab. This is

we Lo

:awprcduct of our cooperation with the European space

communlty.

2%

That laboratory, again to be buried in the

.shuttle's cargo bay will allow sc1entlsts to work

J._» [

.in a shirt-sleeve environment in space from seven to

C e s

30 days at a time.
=5 =762W+
= X would hope that many of you in this

;agd%ence who are interested in space, would have

the opportunity to go up with shuttle and to work in
that space laboratoryr and that is not a far—fetched
fpropos1t10n.

The trip up in shuttle is a rather benign

o e

[

Atrip. The highest acceleration you experience =-- is
~a little less than 4 "g's", so it is not beyond the

-Qa&p// .
& that we will be flying perhaps four to six scien--

tists up to work in the space .laboratory each time
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we go and 1 should remind you that in about 1986

we will be flying every two weeks.

You will be able to conduct experiments

-

in the micro-gravity, near-vacuum and vacuum and

- contaminate-free environment in the space lab. There

are many things that we can learn. The potential is -

i

enormous -~—+#He processing of new types of materials

- twAeelo M
and the one that (iraudible) the most is the one

we have signed up with McDonnell Douglas and the

' Johnson-Johnson subsidary, the Orbital Pharmaceutical

Company, to conduct experiments on a continuous -
flewo oSz . '
low _electro-{inaudibtey --

. : T

The prospecf is to produce new and dramatical-
ly different types of pharmaceuticals in space which

is a unique and great opportunity, because they have

Jow cutbe,
high value, . low weight, but there are many other

/ -

experiments and the number only limited to the
imagination of man.

2l
The shuttle axea that has opened that

door to expanding activities. On November 4 we'll

Ba :
- be flying the second o%ﬁdevelopmental flights of

shuttle. The reason why we're flying four, of course,
-
is that we understand how to operate this vehicle

within the total flight environment, and flight

envelope of the shuttle.
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On that we'll be carrying some experimental
ot B oot #

ther 10

and-start to understand a llttle better how we can
define the aréﬁ%@here fesourcesj.mineral resdurces,P”hﬂka
coptralling resowsTes existg on the earth's surface;
-~ to define better how we can manage the watér
résources of our small planet, and to look a little

more at what we can do with the global information

We havé over the last 20 years designed
and developed and are now into commercial operation
with a number of appiications that have flown out
of the effort we put in through the last 20“years.

;Ezgfzﬁzg;;tris the applicatiofzof satellite
and technology are just beginnin?qu;Ehe shuttle |
will make a great deal easier to put new satellites
into orbit. It will also enable us to go out and‘
go up and preparé them on orbit and improve them on
orbit --tidd to them as time goes on -- to leaén
from what we get and then to improve.

Such systems)without any questionsfﬁill
improve our standard of living on earth. They will
also, without any question, raise a number of new

¢

and exciting possibilities.
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vould be the COI‘ct"SL“;lS"‘ 7% L n
As I look ahead we w1ll undoubtedly see :
aeosynehronous orkic. . 1
worldwide weather forecastlng on a continuing ba51s.
The mirrer wou:c T SoZAplEe;
We will see nav1gatlon satellltes moving into world
stretched owrer & mile wige < Loeetheot nrrIKRIng
air traffic control. We w1ll RQt—=~ any questlon -
this mirror couid o%%tocqsc’ F rariety
as we go toward man in space operatlons on a continuing
of uses —— either td impac:t a.- _CLiTtuYas
basis in space, learn how to develop many new_and
: rd . £ 1o Liiic2eIon
activity needes dificat ;

exciting systems. ]
of weather. T

That space statlon which is the next loglcal
#e have been, It - : :

step -- as a matter of fact if you look back at the

cf explorers and entrerrsrs aeoo,
origins of our planning for a shuttle system, we _
the new frontier. It is m ~u- | meilRarks

said we had two thlngs in mlnd One was eff1c1ent,,wm~4‘~a
C;_ a qreay na’low - lc e - S

economical transportatlon together with a space

UNKNOWT. . )

statlon which prov1des for a continuous manned presence

T This nation has =z vz -7 it “neeaqec
in space. » i *,; L
e“frontiézg, Space “1g; ANG &: rn- zzar frontier.

The next 1og1cal expan51on of our act1v1t1es
It is ir our destiny, I msll: el

is that station. Once the statlon is bullt, our

-~
Lem

o

OlSCOVG“ new knowiec Jge, TT L. Lz

potential to exploit will be almost limited. We will
to use them ac z means TC oI=s
begin to learn how to construct large structures

- - —~— - - -
2 s .

in space and allow the generatlon of power for use

whe

weE &re &t & Sstacle ners v PRI

in that space station, and for use of all of the

Century in almos<T a&ny nET T _n_o

experiments that come up.

>

——

Y e we - or-“".

wWE wWoll nave Il - SR
It would allow us to construct large antennas
surrounding nianste.
for communications. Another p0531b111ty that will
DOV LnE sSTrilv o N

require some study, and I am sure trat the most

ma551ve environmental impact statement ever constructed
NEAL © /
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of weather. : - N

would be the construction of a large mirror in
éeosynchronous orbit.

The mirror would consist of (inaudible) --
: o f"ﬁ'— )
stretched overﬁa mile wide or so. Sunlight striking

this mirror could be focused on earth for a variety

of uses. -~ either to impact areas where agricultural

¥

‘o
activity needed modification or even tke modificatton

: O
‘We-have been, for two decades the nation

of . explorérs and entrepreneurs. It is, indeed,

the new frontier. It is my judgement, the hallmark
of a great nation ~-- is to continue to explore the
unknown. ‘ T -

“Phis nation has always felt that it needed

a frontier. ~Space is; and always will be that frontier.

It is in our destiny, I believe, to explore, to
discover new'knowledge, to build new products and

to use them as a means to better our lives.

| As we move into the 21st Century, now

we are at a stage where we are looking at the 21st
Century in almost any new thing that we enter into --
we will have to think about what we do with the
surrounding planets.

Down the street here at MIT, Dr. Henry

Hem I

-Cote was talking about mass drivers, (phometig) =~ other

A
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MIT work and work here at Harvard (;aaudrhigjn- as

~
-

'we move into the space station in lower orbit and then
move that space station out to a geosynchronous orbit,

the next move is to go back to the moon and perhaps

#v@éﬁaa
Robotic (pliopetick:factarxs on the moon

ac
from the geostationary space station, using robotic
technology developed in the next 20 years, w111
+o
allow us, I belleve, to advance e self-rep 1cat1ng
robots, which comb;me the moon, return those resources

to the space station for the building and further
*

exploratlon of the solar system.

Beyond that as you move out perhapsw50
years, we can now provide the same kinds of robots)
self-reppicating machines on the surface of Marsj'
)Pollowed perhaps by man“%élonies, first on our lunar
surface and then on Mars. -

Such activities are not far-fetched.

.They are well within the technology we nave today,
amd as we look back 20 years to think of all that
: hasd;appened from 1958 to 1982, what might happen --

(End of tape.)
5y,¥ou have the interest, the desire and if
you want to use this program to see this country

advance and progress, the opportunity has neyer been
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| We must continue to build on what we've
‘got. " We cannot stop. We must expand the fesearch énq
téchnology base, and we must usé it in such a way
‘that would benefit mankind. ) v
o }5 /ﬁe make that’ common resolve: we can do much
‘fore than any of us ever dreamed. | |

- Thank you very mhgh.

(Applause.)

- B QUESTION PORTION ' o

MR. : Yes?
MR. ¢ (Inaudible) -- (Applause)
T MR. - : Is. this thing on?

“First of all you héve a number of veryrstrong supporters
“for the continuation.of the planetary program and
even, indeed, the current Administration -- the
- iet me go back to the beginning and look at the NASA
budget starting back to days of Apollo.

We were spending a little less than $6
billion in 1966, aﬁd extent of that budget in 1982
economics would be like $16 billion instead of $6
biliion from Congress.

If you take that as perhaps an aberrétibn
and go up to 1972 when we began the shuttle project,

the NASA program was about $3.4 billion, and &ou
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Washington know that they don't offer it that way.

" the research and development budget of the Department of

{202) 234-4433 WASHINGTON, D.C. 20003

extend that to'19§2‘economics, that would be about
‘$7 1/2 billion -- about 20 percent below where we
were and whatlw;s coﬁsidered to be a stable kind
Now your perception on the OMB is not
correct, and I ém speaking of your gag‘—— talking
about budgetary issues. It ough£ to beL as_Bobusugges’tedﬂ
;g we do any of the things, thatvyﬁu,suggested -- and

as a matter of fact many of you have who've served in

. _ Thewail1 from time-to-time sugéest you cut

your budget to ribbons and say "You do it", but rarely

do they come to you and say, "Shut doﬁn the space

Qgtwork“and cut off all your planetory exploration and

QQ_allzthose‘bad things". . }
They know there is political implication,

and that would be very bad. So they haven't s;ggested

that, nor, indeed, have they landed on the space

program in what I've described as --(inaudible) =--

looked at the budget of NASA as it was éonfigured

by the new Administ;ation once they got in town and

startedlmaking budget cuts ~-- could have been almost any

other agency in town.

Iﬁdeed, even if you look at it compared with

-
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Defehse, they (inaudible) -- we find we did well even

v -

in comparison to that.

We have not been particularly (inaudible) --
in this budgetary precess. Now all that having

been said is not to say we don't have problems. We

have very big problems.

- Those problems reflect the earlier statement

that I made’that our budget, in terms of buying power,

'has”come down significantly over the last ten years.

If‘yeu look at the planetary program as a percentage
of the total budget we have, the percentage has
been constant for about ten years. R

We{ie'putting the same percentage of the

.bﬁage£~1n”planetary but the trouble is that the total

i%;séiﬁhch‘sﬁaller, so what that buys is a much
smaller program, and we've got to wrestle with that.
If you look at the budget as a whole, there comes
a level in that budget where you cannot sustain the
balanced progrem that we've sustained over the last
20 years of the NASA pfogram.

That balanced program of manned spaceflight,
the planetary and space sciences, application aﬁd
aeronauticals -- those four things the Congress told.

us to do -- as a matter of fact some of the wives of
t

the professors of this particular insfitution helped
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1 draft that 1_egisla£ion and that is the balance they
2 'brought into it. ' . "
3 At .sbme l_ével in the budget it no longer
4 " becomes possiblé to do all four”‘of those things, so
5 you have to, ét least, do all of them in a w::-ly where
6 they really are worth doing =-- so you have to elimir;ate
7 oné. |
8 If we are put upon by the OMB or Corigress
9 h -to reduce much further from where we are, I think
io “ .we'll be in that position. | So far they haven't asked
11 us to do that, so I 'think for the moment i.t is éafe.
12 '~ The large space telescope is safe. That
13 should not make you doubtful, howe'vez.' ;-— to answer
14 l’ the last part of your questicgn, ’whallt V'yotil_rare doing in
15 the various societies, associatiéns whlch are trying
16 to get the perception across torthe Congress, to the
17 Administration -- the program is important, very impor-
18 || tant .because you are/ our public.
19 I am very much encouraged by the fact that
20 I the general public at large seems to be coming back
21 ‘to the realization that what we are doing is important.
22 Well ovér half of the public believes we should be
]
23 spending at least as much as we're spending and 40
24 " percent is a large percentage -- and they believe we
25 should 5e spending more. That is a high peréentage.
NEAL R. GROSS
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I probably didn't answer the whole question,
‘but that was on purpose. | ..
(Laughter.) | .
Yes? ) :

MR._' (Inaudible) --

MR. The problem I have in NASA,

almost all of us associated with the agency aré in
here to die (inaudible) -

» MR. : My view of that from where I
'sié;iﬁrWaéhington'is that there seems to be a renewal,
if you will -- I think there's a lot more interest in
édming'éround and_doing the good things that need to be
cone. | | |

In the last sevefal years‘a— the previous
féﬂ ;;ﬂfhe -- I think the public interest in the |
épééé program and the fact that there is a realization
that this counﬁry has been living off its capital in
a lot of respects is starting to be a general realiza-
fion -~ in the last election campaign, which was
really a part of the debate -- science and technology,
research and development, competitiveness in the
&orld -~ and the fact that (inaudible) -- the éealiza-
tion that the reét of the world is starting fo beat

fairly effectively across the board -- the realization

that we lost our dominant competitive positiom in a lot
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of industries -- the realization that the way you

maintain that competifive position by conducting a
very vigorous'program of research and development --
' The industries that we compete favorably'\
with the reét Sf the world are basically those industries
which have been favored by the kind_of~research we've

been doing and such programs as NASA -- sibernetics,

aeronautics, solid state electronics, solid state

:physics, medical_electroniés, all have benefitted

by what we've been doing the last two decades and the !

utilizaﬁion is starting to dawn on people; |
You have fo continue to work if you want

rto compete, but the rest of the world is coming fast,

and from that sense of our technology, we publish

everything,‘and I think that is good. I would not

want to do it any differently. i
We've given to the rest of the world

access to our technology free, and I fhink if-I had

to do that over again I would do it a little differently.
(Laughtef.) |
But I would not want to try to shut off

the flbw of technical information. I think there is

a growing realization that we need to stay ahead of

the rest of the world -- we see them coming back -- the

Japanese, the Europeans.
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We no ldnger have a monopoly in space.
'Europeans and French now have a launch vehicle and

- are offering launch services at: very good prices --
thex're subsidizing as far as IAqan see, and that
is going to be a competitive prospect for shuttle in the
next several years. ’

They'fe in the communications field, and
they're going to come with an earth resources satellite.
The Japanese similarly have come into communications
>satellites, and are working very hard with respect
to (inaudible) -- | o 5

In short I think we have got to look to a lot
of things -- perception -- rather then deiaying -
tough old world out there. Pull in our belt and do
all"the good things so as to stay-ahead.

We're capable of doing them.

Up in the back?

MR. ¢ (Inaudible) --

MR. : Let me preface my remarks
to that oﬁe by saying that the space program is at
a linkage -- to use a currently popular word around
here -- is at a linkage with national defense ever
since the beginning.

The expendable launch vehicles that came
out of the defense program were adapted in expendable
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" technology in space.

.stool, if you will, on which they come out with three

(202) 234-4433 WASHINGTON, D.C. 20005

1aﬁnch vehicles that came out of the best programs
== with their ballistic missiles program. We applied
them as launch vehicles for spacecraft and as we
developed those launch vehicléé, thg spacecraft that
we’moved had in some respects, some cases, some
military application. ‘

Military flew their spacecraft on launch
vehicles and we developed further along with their
ballistic missile technology. |

From the beginning the shuttle has had
three purposes. ‘One is;tO: fly government-type
payloads, which are primgrily space science and some
applications, Metsas (éhonétic) -- earth resource

satellite and so forth.

.Thgse ére bought and paid for by the
federal government although we do get some contribution
from state and local jurisdictions to the applications.l
Third, there were the -~ purely commercial type
satellites and wherever -- from the communications

satellites to people who wanted to try out new

The shuttle system on those three legs -- the

legs ~-- you kick one of them out and it is not going

to sit Very well. We need those military payldéds in
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order to make it ecompmical. oo - i

sngttle
‘until What we do dmrspace :is —-- from a ,mJ;]:.J:Ea.IEY

point- of view -- .is Fp:r:hnari:];y -and .almost and exclusively

- &aTprimarily and exclusively the testing type systems

-- fly reconnaissancesatellies:and-we fly defense

¢émmanications --.defemse:metesrological systems, . ...
Be na: They areaibyosnd:rlarge,-payloads which,

weewould fly for;ang;cseewgla.e if they wanted to_fly,. ...

The shuttle is desigmedeso-it:will add it adequately.

f&iwill fly them sorwe samyrevisit, repair.on.orbit

- R A

'écihbring them back: asgurepai¥-on-the earth. __ ..

the «2.  As far-ag: In afmz copcerned they're just another
Dustomer. We treataid @fod very.valued customer, and

Aferhey want anythi-@;‘ﬁééqj?'l\rs you can be. sure. 'In:alrl

Jive it to them. On the other hand we don't intend

‘to make the shuttle -amilitary system. _

we not I've heard ;and xread a.lot in the literature.

Zand press these days:abgut there being blue shuttles

e - — =
- R ™

and white shuttles.- As:far as I am concerned theg'_r;e.
call completely white, but.they'll be flown so as to

meet the needs of all-three classes of customers::‘;"

—_ e Tl e
- - [T

e MR. = . »::3--Could you tell us something

Zabout the charter operation of -- (inaudible) --_

Wito wno =-._MR. . : Basically, he'll run the
transportation system at STS office, and will have
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full responsibility for the development of shuttle

'until it gets to the point of operational capability.

Jim Averson is well-known to me, and I worked with

him when I was in indﬁstry.;

He's an extremely competent person, and

he has had much experience in developing large systems.

He has, I believe, all of the talent and ability I

3

need to bring that system up to operationalACapability.

If I had asked -- if I had- been able to

‘talk John Yardley into staying, I would have liked

‘John to stay.  If I could have found a man who had

the appropriate program management experience in

~industry, I would have chosen that man instead of

Averson;'although I think we've got a very‘géod man

in him. -

It's not‘tog much different than what
we have in Apollo -- (inmaudible) was with NASA.the,
first time and Sam Phillips was the Program Manager
of the Apollo program. Sam was and is a very competent,
experienced program manager. | |

He did a splendid job on Apollo and I think
that was one of the reasons Apollo went on so well.
I am confident that Averson will do the same thing
with the shuttle.

He will have a big responsibility &nd will
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report to me, and we're going over the next two years

 in the break-in period of shuttle, and it will require

a 16t of work.

‘ We've got to make sure not'only that it

flies well énd‘perforﬁs as advertised, but Qe've‘got

to make sure that we meet the cost projection. We made

that ten years ago, and that is a tough job. That is

what Averson is going to do.
Yesé

Anyone? You up front.

MR. : (Inaudible) --
MR, » No, we haven't dropped all
the possibilities -- there is one remaining that we

might be able to do. We will be looking at that between

now and the first of the year, trying to see if it
is worth doing. .r
We're still trying to cost it out and see
whether it can be done within the kind of budget that
we have, but it is a very viable mission. It does
have a cost -~ results in a bit of a cost to some

other things we'd like to do.

MR. (Inaudible) --

MR.

Golly, we've been struggling
for budget in NASA for the last ten years come Democrat
or come Republican Administration. It has been done.
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As I said when the shuttle was laid down

in 1972 ~~ the 1972 budget, there was a moreless

agreement that that buying power would be held

- constant during the period of development, and they

didn't - honor that for one year, let alone two.

»

It has been going down -- a struggle.

-It is not just the Administration, it is the Congress.

I came back to Washington to do this job because I

believe that it is an.important thing to do -- very

positive thing, and I-think that this Administration e
has its heart in the right place as far as research

and:developmeﬁt are co?cerned,
i}bu can hardly come into Washington, cut
food stampé,‘welfare;iandfevery other program in town
and increase the budget of NASA. It is not a realistic
thing. What,i do believe is that if we can manage
the.program well, that in two or three years, we're
going to be able to bring new starts into the program.
We'll see that trend start turning up, gnd
that is my objective to run the program -- there are
really three priorities as far as I am concerned.
One is'to get the shuttle to fly -- we started out to
do that (inaudible) --
Second.is during the next few years maintain

13

that balance of the program -- not to lose the whole
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sveatofoourtprogramrafdithat means we've got to fight

the budget.If I had my druthsrs - _:& dictate thaz

policy todaThat ¥euthecmame=of the game “in WEsREAGESH.
33 4 yowegcmeotWQsmimjﬁéﬂrYéu ‘Ve'éot to-fight €Ré& budget:
Jegtras simpleras ‘thit s-vcgithér fight ‘wifhPERe1C™-
AdminiStrati’cfnh‘&rié £igh€ with Congress “and yéuVEtght
Wit paopl chike IMr SePFSxRirés ~ - - an appropriat:
amount to sSpeecthivd PEreicE it is thé@ilc‘f&é’i‘né"éout
ol .de Feyerd pXaws tsdEat —a "¢éuple or ~f";lﬁf"é‘e 'i?e‘a‘zds Piwhen
i sragre sove sty cspray iig ‘of new interést H Jd¥
programs ‘~e<his audience tonight is representative
of that -- $¥eEnt to haye its political affeét that
we're ready Mo go on to théi'rféXE test. "

TR. American pe’bp'l”e; do think™‘that EENR
Jersto g &d Ghped nfoWherd we: think they?¥e fitdsHed <
and whey &tarttiisomething else, and I very Firmly":
bedieves that this couht¥y is hot going Fo' give- up’ the
kdimdnofc exploration” we've been doing over the“last
couplec o’f-f.deci-ila‘e:%i in-the space program.- - - - ~-.

private ernWathiaca mat¥ér of a few years you?li‘see

ofitrcbudget: turarup- again, and I am looking forward

to more resoufceés. I-would hope that out of Dr.-Keeler's

stody, which-is now ®n-=geing and he'll probably finish

up-in-a-year <-"6n"spaEé policy that we'li geEZa

24
P definition of the-amount of resources that the country
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ought to put into this kind of activity.

"If I had my druthers, could dictate that
policy today, 4I would say let's put about one percent
of government e#penditures -- tﬁe budéet of the |
federal government this year is about $700 billion.

If wé'd get one percent of that it would

be $7 billion. It seems to me that is an appropriate

amount to spend for the kind of advanced work we

- do. We could get that -- then I think we could be

in very good shape and go along with that for the

next few years. ' s
Okay? X |
MR. : (Inaudible) -- i
MR. : I don't know but I havei  U

encouraged those folks who have been doing that kind<
of work down there. I would like to see over the
long term the shuttle operated as a commerciai vehicle,
commercial transportation system, and if we could
get to that point where we could turn it over to
private enterprise or quasi-private kind of enterérise
I'd be very happy.

| If they could gobble up and raise the
money privately, I'm all for it. It is the kind of
thing that if bring the public in and they really

put their money into it, then you really !
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= | would have a successful program.:cIc.think it would
2 ‘bsegreat:.i._f' we could do, that.:nl .sbizils;i.t:is; going to
" 3 || be:difficult in the near temm... - |

- l@y_gréai: dream; ;_s_a.gl_ngg;g:hat.conunerci.al

% experiment of McDonnell-DQggigstgad: Jghpsgn-_-_‘and»Jphngpn
& willnbecan. enormous commergial: gucge ss...Nothing__

% || ¥eulé-please me more thamcifsabout:five:years.the

g Bxggidentror the Chairm‘aaléf MgDegae_l.lrpogg;laé; and

'&: Johngon..and Johnson cougégdggg,ov_nt:;i,g;t.héir; statement
0 to-their.stockholders and-say,- "Qur-profits this

T year.were. enormously enhanced by the money we made

s off of the gontinuous flow eleeted.for uge-of.
i e¥periments-in. space, which will.then:.net.be an__
" m¥periment but a commercialnyeality: andcwe expect.
1f5-1 8§§a§h§m5ési for the fué@%’é%-ts the voint C‘:w:- jole
it6 1 ¢ -~or<z-z- -That would do_mo;'e for the space pr?gram
.y than anything I could thimrk of... - --. _- | oo
Ifa ? ano=rz- ----Now, how long are you willing to stay?

Ifo ? cet oaTLil (Laugtitel‘:.) L ealii -- ]
20 ! - (End of side ome:): :. - --. lariz--
241 f" s, I zuc- The probabilities are-that:toa study.
2§2‘f ‘pé;ligies statements that come out of this would not
298 really-be coming up before the Congress for the

o4 “ﬂ -=.probably about a year, and tvhat means the '“fifst
295 time the Congress sees it will be in 1983 -- Vl(inaudible)
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i W6u1d hope to have soﬁething going by
then -- the 1985 budget, but the-policy'statement"
will probably; I hope (1naudi51§) -
MR. T '(Ingudiblé) -

MR. "Well, there are several bills

up there -- the bill that has the most currency is

the one with the 4-JSpohéored by Jack Smith or

—_- 4

Senator Smith, and that bill ié'draWn in a special

== in such a way éé‘t6)provide, I think -- in fairly

broad ﬁérms:for anyone that wanted to come in and

(inaudible) -- 2
Where it stands -- twixt and between the

two bodies -~ the House had.a bill and the Senate

"had a bill -- néither body has acted on their bills

and tﬂéfrﬁZQéh'ﬁjeven gétten £o.thé point of héﬁihg
a conference on the bills. ]

My guess is that it is going to be at least
another year before -- maybe more -- before you can
get a bill that would allow (inaudible) --

The prospect of selling the landsat system
is} I guéss, moderately good or moderately bad, de-
pending on -- the Comsat folks are putting some money
int§ it and we'vé had a proposal to use their
_(Inaudible) --

13

So far I have not seen anything -- any
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concrete proposal written down saying you made so
‘much money -— taken over the system'and have put
. so much money into it -- o
It »w'ouldri"t take,muci; money to buy into it
if someone wantéd to do it. It would not be much in
the nature of ground -- (inaudible) -~
SR Qvaefgive them some designs and say "Hey,
you have got.a lot of -- (inaudible) "
: ...:..-.. -How about one more? ';‘his.youn.g lady right

vhere?

MS. (Inaudible) --

on

MR.  nGolly, (Inaudible) -~

(Laughter.) 7

My European friends are awfuliy mad at
" me. They still talk to ié, -They are not so mad that
they‘don't want ﬁs to do other things, but as you
know we cancelled our spacecraft -- when I camé into
town it was cancelled.
| We took a look at it to see if there was
any way we could fit it into the budget and there
was not, so I had to tell them that we didn't hgve
any money to do it.
On the othér hand I am told at the same

time we would continue to honor our (inaudible) --

that was one of those programs which meant new
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-- a new, new procedure which the Congress put in

about a year or so again to have the national (inaudible)

There was a”éreat deal of hardware at
that point, but we're now -- wélput about an eight
month hiatus into the program, and ﬁo get tﬁat going
again, you are talking about $350 or $§00 million.
If nothing else we're.satisifed_-a ﬁhe Europeans

made a proposition to us that they would sell another

- satellite just like the one they had for about

$40 million, which we could have afforded. - ¥

The Academy said no, that would be
(Inaudible) -- we had to tell them we couldn't do it --

(Inaudible) -- . Cot 5 } ST

One more? et LT
MR. : (Inaudible) -- (Laughter.)
MR. : That is -- someone asked

me that question earlier today, and I said that was
like trying to decide which one of your children

to give away. I don't know. I really don't. We
are not at that point yet.

I really find that very hard. All I can
tell you is that from the programmatic point of view,
that we've got to finish shuttle -- three programs --
aeronautics, space science, exploration ~-- navigation.
.

I don't know which one. I cry a lot, but ~--
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Thank ydh._

(Applause.) .

(End of question portion of speech.)
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